In June and July 1966 we traveled down the Peace River from the town of Peace River in central Alberta to the Slave River, and then down the latter to Great Slave Lake, and finally down the Mackenzie River to Inuvik. NWT. a total distance of about 1906 miles ( 3000 km), searching the riverbanks and cliffs for nesting Peregrines. We often examined both sides of the river with binoculars where likely situations for Peregrine nesting occurred, sometimes firing a rifle to flush suspected occupants. The adult females were trapped at some sites, and usually we took one egg from each nest for pesticide analysis.
10 cc of 10 per cent formalin so that the wet weight of the sample could be determined later in the laboratory. All collected samples were periodically shipped to the laboratory.
In Wisconsin in September and October 1966 Berger collected fat from five immature Peregrines caught on migration; liver, brain, and breast muscle were obtained from another immature male that died before release as a result of extensive lesions in the lungs. Also analyzed were brain and fat tissue as well as the homogenized remainders of two immature female Peregrines trapped in Wisconsin and Texas in 1965 and stored frozen soon after capture.
All samules collected were analyzed for DDT. DDE. TDE (DDD), dieldrin, and heptachlor epoxide by the Wisconsin Alumni Research Foundation, Madison, Wisconsin, using a Barber Colman Pesticide Analyzer with a Y," x 4' Pyrex column packed with a 5 per cent DC200 on Chromport XXX.
Column temperature was 182°C injector temperature was 235°C and detector temperature was 240°C. with the nitrogen gas flow at IO0 cm' per minute.' Fat was extrac?ed in a 1:3 mixture of diethyl ether and petroleum ether in a Soxhlet apparatus, and clean-up was performed in hexane with a florisil column.
PESTICIDE RESIDUE LEVELS
Peregrine tissues. The average amounts of the various pesticide residues found in the subcutaneous adipose tissue of nesting adult female Peregrines in northern Canada and in the fat of migrating immature females from Wisconsin are given in 
OBSERVATIONS ON PEREGRINE REPRODUCTION
Since only one visit was made to most of the nest sites, we have no information on the final outcome of the nesting attempts. Most of the sites were visited near the time of hatching, although four eggs in two clutches were in the first half of incubation. Two of the 15 sites were occupied by pairs without eggs or young, but one of these pairs was aggressive when we approached an empty ledge on the riverbank. Of the remaining 13 pairs, 7 had 4 eggs or young (or both), 1 had 3,3 had 2, and 2 had 1. Of the 33 eggs seen, only 4 were considered to be not viable. At one site containing one egg, the male was absent during the two-hour visit, but at all other sites both adults were seen and appeared to behave normally.
In the 15 nests, viable eggs or young, or both, averaged 2.3 per pair, or 2.6 for the 13 pairs with eggs or young.
DISCUSSION
It is important to know the extent to which the prey birds that we collected might serve as a source of chlorinated hydrocarbon residues in Peregrines. Pesticide residues in the eight species of prey varied greatly, but in all cases DDT and its metabolites formed the major part of the total (table 1). Total residues in the four cleanest birds were near 0.1 ppm in each case, but total residues in one of the Spotted Sandpipers were 3.04 ppm, and were 2.00 ppm in the Cliff Swallow. These levels were the highest that we found but are substantially below those found in certain birds from areas with perhaps atypically high organochlorine residues. Woodcocks from New Brunswick in the spring of 1963 contained heptachlor and DDT averaging a total of 12.6 ppm (Wright 1965 ) . A sample of 911 passerine birds found dead in Virginia after the application of dieldrin to the habitat had total levels of DDT and its metabolites and heptachlor epoxide averaging 3.4 ppm, and dieldrin levels were much higher than those found in the present study ( However, young Peregrines are not initially free from residues, but carry substantial amounts from the egg. The chick that we collected bore 24.07 ppm (wet weight) of DDT and its metabolites plus 0.32 and 0.14 ppm of dieldrin and heptachlor epoxide, respectively, while the mean for eggs was 25.6, 0.6, and 0.5 ppm (wet weight) for these materials. Cade et al. (1968) found roughly half these latter levels in two eggs from the Yukon River in Alaska in lQ66, and the residues in two chicks that they collected were roughly three fourths of those in the chick that we collected.
Nesting adult Peregrines in western Canada carry far higher residue levels in their fat than do immature migrants. The nine adults bore on the average about 23 times as much residue as the five three-month-old immatures captured in Wisconsin in 1966, and about 26 times the levels found in fat from two immatures collected in 1965. In Alaska Cade et al. (1968) found that adult fat has residues about 15 times greater than fat from large downy young. However, levels in fat from young Alaskan Peregrines yet to leave the nest average nearly three times more than our samples from migrant immatures trapped in Wisconsin. All these data suggest (1) that the high levels in adults compared with immatures are accumulated after the young move southward for winter where the birds may be exposed to prey bearing residue levels higher than their northern counterparts, (2) that there appear to be regional differences in the residue levels in Peregrines in the north, and (3) that it is likely that samples drawn from adults and immatures migrating in the Unite. Residue levels in seven whole eggs taken on the Mackenzie system varied from 13.9 to 49.9 ppm total residues, with a mean of 27.1. Cade et al. (1968) found that the levels of residues in two eggs from the Yukon River in 1966 were lower than ours. Our eggs averaged about five times the total chlorinated hydrocarbon residues found in a Peregrine egg in Great Britain in 1961 (Moore and Ratcliffe 1962). Ratcliffe ( 1965) found total residue levels varying between 2.9 and 36.1 ppm in 15 eggs, with a mean of 13.8, or about half that of our samples. While these means represent samples that vary widely in regard to pesticide levels, it seems clear that, in general, Peregrine eggs from western Canada bear substantially higher residues than eggs from Great Britain where Peregrines are having great difficulty reproducing.
All of Even though the Peregrines seen in this study seemed to be reproducing and behaving normally, and despite the indication that residues in adults and immatures are apparently below lethal levels, we believe that this species should have close surveillance and a continued assessment of residue levels in their tissues. The remarkable and disturbing ease with which these birds accumulate residues from nearly trace amounts in prey and then pass these materials to their young, coupled with the possibility of subtle sublethal effects of organochlorine residues on falcon reproduction, gives us scant reason for complacency.
SUMMARY
Peregrine Falcon (Falco peregrine) adipose tissue, eggs, and prey species collected along the Peace, Slave, and Mackenzie rivers in Canada were analyzed for organochlorine residues by electron capture gas chromatography. Residues of DDT, DDE, TDE, dieldrin, and heptachlor epoxide in the fat of nine nesting adult female Peregrines averaged 37.3, 284, 39.5, 3.3, and 4.4 ppm (wet basis) , respectively, but immature Peregrines caught in migration in September 1966 in Wisconsin have only 0.9, 14.0, 0.6, 0.2, and 0.0 ppm (wet basis) of these same materials. Total residues in 11 birds that are potential Peregrine prey averaged about 1.0 ppm (wet basis) in the whole body, but one bird had about 3.0 ppm. Total residues in seven whole Peregrine eggs averaged 27.1 ppm, about twice that found in Peregrine eggs in Britain. A seemingly normal average of 2.3 viable eggs or young, or both, was found near the time of hatching in the 15 sites that we observed. All these data suggest that adult Peregrines in northern Canada carry high levels of organochlorine residues acquired over a period of many months, that their eggs bear about twice the levels found in eggs from the stricken British Peregrine population, and that even with these precariously high levels the Canadian Peregrines appear to be reproducing normally.
